(International Streptomyces Project) medium 2 (Shirling & Gottlieb, 1966) ; pure cultures were maintained in 20 % (v/v) glycerol suspensions at 220 u C and 280 u C. For phenotypic comparison and DNA-DNA hybridization experiments, Nocardioides humi KCTC 19265 T was grown on ISP medium 2 at 30 u C.
For morphological and cultural characterization, the isolates were cultivated routinely on ISP medium 2 at 30 u C. Cell morphology and motility were examined as described by Lee & Lee (2008) . Growth was tested on tryptic soy agar (TSA; Difco) and nutrient agar (NA; Difco). Unless specified otherwise, physiological properties of the isolates and N. humi KCTC 19265 T were examined by using ISP medium 2 as the basal medium. Growth was tested at 4, 10, 20, 30, 37, 42 and 45 u C and at pH 4-12 (at intervals of 1 pH unit). The pH of the medium was adjusted with 1 M HCl and 1 M NaOH after autoclaving. NaCl tolerance was tested on ISP medium 2 supplemented with 1-9 % (w/v) NaCl (at intervals of 1 %). Gramreaction, oxidase and catalase activities, degradation ability and utilization of carbohydrates were determined using previously described methods (Lee & Lee, 2008) . Other physiological and biochemical properties were tested by using the API 20 NE and API ZYM systems (bioMérieux) following the manufacturer's directions. Morphological, cultural, physiological and biochemical characteristics are given in Table 1 and the species description.
Extraction and purification of genomic DNA were carried out as described previously (Hopwood et al., 1985) . PCRmediated amplification of the 16S rRNA genes and sequencing of the purified PCR products were carried out according to Lee & Lee (2008) . Multiple alignments were performed with the program CLUSTAL_X (Thompson et al., 1997) and optimized manually according to the secondary structure of 16S rRNA. A phylogenetic tree was constructed by using the neighbour-joining method (Saitou & Nei, 1987) and the model of Jukes & Cantor (1969) . Tree topology was assessed by performing bootstrap analysis with 1000 replicated datasets (Felsenstein, 1985) .
Partial 16S rRNA gene sequences of strains RP-B26 T (1402 nt) and RP-B30 T (1399 nt) determined in this study were compared with the corresponding sequences of members of the genus Nocardioides. 16S rRNA gene sequence similarity between the two isolates was 98.2 %. Phylogenetic analyses (Fig. 1) Cell biomass for chemotaxonomic characterization was obtained from cultures grown in ISP 2 broth for 5 days at 30 u C. The diaminopimelic acid (DAP) isomer type in the cell-wall peptidoglycan was determined by the method of Staneck & Roberts (1974) . Respiratory quinones were extracted according to Collins (1985) and identified by HPLC (Kroppenstedt, 1985) . Analysis of polar lipids was performed by TLC as described previously (Minnikin et al., 1975) . Fatty acid methyl esters were prepared and analysed by GC according to the instructions of the Microbial Identification System (MIDI).
Chemotaxonomic characteristics of the isolates were typical of the genus Nocardioides except for the fatty acid profiles. The cell-wall peptidoglycan of the isolates contained LL-2,6-DAP as the diagnostic diamino acid. The predominant menaquinone was MK-8(H 4 ). The polar lipids included phosphatidylinositol and phosphatidylglycerol (Supplementary Fig. S1 , available in IJSEM Online). The fatty acid profiles of the isolates were characterized by the presence of saturated, unsaturated, 10-methyl and hydroxyl fatty acids with small amounts of branched fatty acids. The major fatty acids of strain RP-B26
T were C 18 : 1 v9c (26.6 %), C 16 : 0 (18.3 %) and C 16 : 0 2-OH (11.1 %), whereas those of strain RP-B30
T were C 16 : 0 (22.0 %), C 18 : 1 v9c (18.7 %) and C 16 : 1 2-OH (9.0 %). A branched fatty acid present as a major component of the fatty acid profile of members of the genus Nocardioides, iso-C 16 : 0 , was present in trace or small amounts in the fatty acid profiles of the isolates, indicating that the isolates can be differentiated from all other known species of the genus Nocardioides. The cellular fatty acid profiles of strains RP-B26 T , RP-B30 T and N. humi KCTC 19265 T are given in Supplementary Table S1 , available in IJSEM Online. The DNA G+C contents of strains RP-B26 T and RP-B30 T were 73.0 and 71.7 mol%, respectively, as determined by HPLC (Mesbah et al., 1989) .
Extraction and purification of genomic DNA for DNA-DNA hybridization experiments were carried out as described previously (Lee & Lee, 2008) . DNA-DNA hybridization of the isolates was carried out by the DSMZ, Braunschweig, Germany, according to the method of De Ley et al. (1970) with the modifications described by Huß et al. (1983) . The DNA-DNA relatedness value between strain RP-B26
T and strain RP-B30 T was 44.9±1.5 % (duplicate measurements), showing that the isolates belonged to two different genomic species (Wayne et al., 1987) . The isolates could be differentiated from each other phenotypically by their temperature range for growth, the presence or absence of esterase (C4) and trypsin and their ability to degrade casein and hypoxanthine and to utilize D-galactose, melezitose and DL-tartrate as sole carbon and energy sources ( Table 1) . Levels of DNA-DNA relatedness between the isolates and their closest phylogenetic neighbour were also determined using the method of Ezaki et al. (1989) ; DNA relatedness was determined fluorometrically as described by Yoon et al. (2007 On the basis of the phenotypic, genotypic and DNA-DNA hybridization data presented here, the isolates are considered to represent two novel species of the genus Nocardioides, for which the names Nocardioides ultimimeridianus sp. nov. and Nocardioides maradonensis sp. nov. are proposed.
Description of Nocardioides ultimimeridianus sp. nov.
Nocardioides ultimimeridianus (ul.ti.mi.me.ri.di.a9nus. L. superl. adj. ultimus farthest, extreme; L. adj. meridianus of or belonging to the south, southern, meridional; N.L. masc. adj. ultimimeridianus of the farthest south, referring to the region in the Republic of Korea where the type strain was isolated).
Cells are aerobic, Gram-reaction-positive, oxidase-negative, catalase-positive, non-motile short rods (0.6-1.061.0-1.6 mm). Colonies are moderately yellow in colour, circular, convex with entire margins and reach 0.2-0.3 mm in diameter after incubation for 5 days (on ISP 2 medium at 30 u C). Growth does not occur on TSA or NA. Growth occurs at 10-42 u C (optimum 30-37 u C), at pH 5.0-10.1 . All data are taken from this study, except for cell morphology and DNA G+C content of N. humi (Kim et al., 2009 ). All strains were aerobic, Gram-reaction-positive, catalase-positive, non-motile and rod-shaped. All strains were positive for esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, a-chymotrypsin, acid phosphatase and a-glucosidase but negative for lipase (C14), a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase (API ZYM). All of the strains were negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease and gelatin hydrolysis (API 20 NE). Starch hydrolysis and xanthine degradation were not observed in any of the tested strains. All strains utilized cellobiose, D- Cells are aerobic, Gram-reaction-positive, oxidase-negative, catalase-positive, non-motile short rods (0.6-1.161.1-1.5 mm). Colonies are light yellow in colour, circular, convex, sticky with entire margins and reach 0.1-0.2 mm in diameter after incubation for 5 days (on ISP 2 medium at 30 u C). Growth does not occur on TSA or NA. Growth occurs at 20-37 u C (optimum 30-37 u C), at pH 5-10 and in 1 % (w/v) NaCl. Does not hydrolyse casein, cellulose or T and RP-B30 T within the radiation of the genus Nocardioides. The tree was constructed by using the neighbourjoining method (Saitou & Nei, 1987) and the model of Jukes & Cantor (1969) . Asterisks indicate that the corresponding nodes were also found in the maximum-likelihood (Fitch, 1971) and maximum-parsimony (Felsenstein, 1981) 
